The frequencies, wavelengths, and line strengths for transitions of the "OH molecule at microwave and far-infrared frequencies have been calculated from an analysis of its far-infrared laser magnetic resonance spectrum.
The OH radical was the first molecule to be detected at radio frequencies in the interstellar medium (Weinreb et al. 1963 ). In the intervening 20 yr, literally thousands of different microwave observations of OH have been made in a wide variety of astrophysical sources. These observations have yielded valuable information about the physical conditions in the sources concerned and have prompted many studies of the chemical processes involved in the diffuse, interstellar clouds. In addition to the dominant isotope, 160H, some lines from the two minor isotopic modifications, "OH and "OH, have also been observed (Barrett and Rogers 1964; Gardner, McGee, and Sinclair 1970;  Wilson and Barrett 1970;  Gardner and Whiteoak 1976) . Such observations can lead to a determination of the relative isotopic abundances in the sources involved. The differences between these values and those obtained on Earth have important implications for the processes involved in nucleosynthesis, stellar mass loss and galactic evolution (Audouze, Lequeux, and Vigroux 1975) . More recently, rotational transitions of OH have also been detected in the direction of Sgr B2 and Orion-KL at far-infrared wavelengths (Storey, Watson, and Townes 1981; Watson et d . 1985) . While microwave observations are restricted to the cold, molecular cloud regions, the far-infrared spectrum can be used to monitor molecules in a much wider range of physical conditions.
Further astrophysical searches for molecules in both the microwave and far-infrared regions can be aided considerably by laboratory measurements of their spectra. Previous studies of 160H, CH, and SiH by far-infrared laser magnetic resonance (LMR) spectroscopy have enabled us to predict zero field frequencies with an accuracy of a few MHz for these molecules (Brown et al. 1982; Brown and Evenson 1983; Brown, Curl, and Evenson 1985) . In this paper, we extend the studies to "OH. In the LMR experiment, a molecular transition frequency is tuned into coincidence with that of a fixed frequency laser by the application of a variable magnetic field (0-2 tesla).
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The "OH radicals, produced by the reaction of hydrogen atoms with nitrogen dioxide, have been detected in natural abundance (0.20%) with good signal-to-noise ratios. Details of the laser lines used and of the "OH transitions observed are summarized in Table 1 . These data and the microwave frequencies of Gottlieb, Radford, and Smith (1974) were used to determine the parameters of an effective Hamiltonian described by Brown et al. (1978) . Some of the smaller parameters required in the fit were constrained at values obtained by appropriate scaling (Brown et al. 1979) of the I60H values. The values of the parameters determined in the fit are close to those predicted by the use of isotopic scaling factors and are given in Table 2 .
We have used the parameter values determined by the fit to compute microwave and far-infrared transition frequencies, wavelengths, and line strengths for individual hyperfine transitions in "OH involving rotational levels up to J = 3. The results are given in Tables 3 and 4 and are summarized in the diagram of Figure 1 which shows the low-lying energy levels of ISOH. The frequencies of transitions between levels studied directly in the LMR experiment are quite reliable. The standard deviation of the fit for an observation of unit weight was 1.7 MHz and, allowing for some uncertainty in the modeldependent extrapolation to zero magnetic field, we estimate the 1 c uncertainty of such transition frequencies to be 3 MHz. The energy levels involved in other transitions are extrapolated in J value, and consequently their frequencies are less reliable (see Tables 3 and 4 ). The reliability of the procedure for extrapolation to zero field has been supported recently by the direct measurement of several zero field frequencies of 160H in experiments using sources of tunable far-infrared radiation st' Hd 6--5'
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